A coloring (G). In this paper, we give the exact value of χ d (G) (d = 1, 2), for some types of generalized Petersen graphs P(n, k) where k = 1, 2, 3 and arbitrary n.
Introduction
Let G = (V, E) be simple graph. A vertex k-coloring of G is a mapping from V(G) In 1977, Wegner [3] , studied the problem of distance coloring of planar graphs. Alon and Mohar [4] considered the maximum possible chromatic number of G 2 , as G ranges over all graphs with maximum degree d and girth g. Bonamy et al. [5] , studied the 2-distance coloring of sparse graphs. They proved that every graph with maximum degree Δ at least 4 and maximum average degree less that 7/3 admits a 2-distance (Δ + 1)-coloring. Okamoto and Zhang [6] , considered the 2-distance chromatic number of graphs when deleted an edge or a vertex.
In [7] , Jacko gave the exact value of χ d (G) of hexagonal lattice graph when d is odd and some value when d is even. Borodin and Ivanova [8] , proved that every planar graph with g ≥ 6 and ∆ ≥ 18 is (∆ + 2)-colorable. Dantas et al. [9] , studied the total coloring of generalized Petersen graphs and shown that "almost all" generalized Petersen graphs have a total chromatic number 4. Miao and Fan, [10] , gave an upper bound of the chromatic number χ d (G). Many papers have been devoted to it during the last decade, see for example [11] [12] [13] [14] [15] .
In this paper, all graphs are finite, simple and undirected. For a graph G, we
edge set, the distance between u and v which is the length of shortest path connecting them, the maximum vertex degree, the diameter of G, the power of G and d-distance coloring of G.
only if the graph G is satisfying one of the following conditions:
2) G is a path of length greater than d. 3) G is a cycle of length a multiple of (d + 1). The path n P and the cycle n C : 
□
A n k (respectively ( ) , B n k ) the outer (respectively inner) subgraph of ( ) , P n k . Note that we take the skip
Main Results
Our main results here are to establish the exact chromatic number ( ) ( ) 
observe from Definition 1.1, that Generalized Petersen Graphs composed of one outer cycle and several inner cycles dependent on k.
So, when k = 1 there is one inner cycle, then G composed of two cycles of size n.
There are two cases:
Case 1: n is even, immediately from Theorem 1.1 we have ( )
We define a function f with colors in the set {1, 2} for a i and b i as follows:
By (1) and (2) we get
Case 2: n is odd, from Theorem 1.2, we have
We define a function f with colors in the set {1, 2, 3} for a i and b i as follows:
( ) ( ) ( )
Observe that we have a repeat of the same order of the colors for each 4-inner (4-outer) vertices. Consider G with 4 n ≥ . Assume that
, , , , , , , 
We have four cases according to the value of n modulo 4:
From (5) and (6), we get 
Case 3: For r = 2, we have two subcases: Case 3.1: r = 2 and n > 6, a similar argument, there is a contradiction for n a ,
f is a function with colors in the set { } 2,3, 4,5 define as follows: 
C is an induced subgraph of G. Then by
We define a function f as follows:
2 : 2 mod 3 ,
3 : 2 mod 3 ,
We have three cases according to the value of n modulo 3:
By (7) together with (8), gets ( )
Case 2: r = 1. Then there is a contradiction for n a . We define 
We define a function f with colors in the set { } 
Then there is a function f define as follows: 
We have ten cases according to the value of n modulo 10: 
From (9) and (10) . We define 1  2  1  1  3  4  4  5  7  2  3  2  6   \  , ,  ,  ,  ,  ,  ,  ,  , Case 7: r = 6. A contradiction for n b ,
f is a function with color 6. So,
Notice when n = 6 we have the same argument but 0 q = , so the vertices will take the sequence of colors for (outer, inner)vertices as follows (1, Case 9: r = 8. A contradiction is for And so, gets ( )
Also notice when n = 8 we have the same argument but 0 q = , so the vertices will take the sequence of colors for (outer, inner) vertices as follows (1, 2, 3, 1, 6 , 4, 5, 6, 4, 4, 5, 5, 2, 2, 3, 3).
Case 10: r = 9. There is a contradiction for
Let us define 
As before when n = 9 we get ( ) Finally, we conclude that: 
2 : 0 mod 2 , ,3 3 : 1 mod 2 .
Case 1:
We define a function f with colors in the set {1, 2} for i a and i b (1 
From (11) and (12), gets ( )
Case 2:
( ) 
From (13) and (14) is 1  2  3  1  2  3 , , , 
